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[0 0 0 1 ] 

r -2) #g ^ W T ^ (C r ^ . 

[0 0 0 2 ] 

±m^^s:z,:^-^tM7rsi[K(DJ:'0\z. ±tLrm^ - 
[0 0 0 3] ifi^. ,^CDm'gfffiC5ig::^-^i!Sf»^jFC0/iii6 

tuox^^^o :in^<Drum^mi}i:r^tz^j\zm:^r<\m 
X. lt5^^mhm'n7r.=&:]SXih^CRT'^-i\^^^ y.y^u 
Ti^^natcfc, '&A^m^.itmArfr^rziitj\zrrh^mm^ 

[0 0 0 4] iTliii. yy7:-^5' >( y.y'i^i (PD 



^^^^^'^mt^^<fmT)mm:Siit'^i\x\^^^f)'^. 

[0 0 0 5] m±m{m7rs^m-^mm\zmy)^MLti 
m'm^^no^7rs^mtLx\t. ny\i=L-9mt^^ 

—(Dmmi^At. mn.hi—^mi^^rzi!b\z:^^'-it^m 
%\kx$>^z.tx$>^o 

[0 0 0 6 ] ^(Dl£^irS^@637i^"±feo^^g 

m^^-^nrzmm^T.^^^-izj: om^m^. a- h=i 
\d:-^mz>rzmzw^f&Rzf^7rs:^nrzn±m^m^'r^ 
'^mtLxm^mM'^s^m^^h^o zcDmmit. m<Dmm 

f^f)^^. mi^mM'^mit. z}>\zzL-^m\zm^'^n. 

[0 0 0 7 ] mimi^mmM^m.'^mmcommizmLx 
7 1 mnw- 5-597 ^'j^m. 5-14 

5 6 4 WmW- 5- 1 6 0 9 4 0 -^^^s, 4#r^¥ 

5 - 1 6 2 4 9 4 mn¥ 6 - 3 2 0 9 5 

6 -4 8 0 9 1 ^mw- 6-3729 

5 n<£^^. JkZSmi^W- 6-245008 ^l^rlS^lC^^ 

<^ -5 umMf)^u ^ nx ^ >5 . ±mmy&mz 
mMmmB^M:J,zj:K^^m^^ntz:sc^^mmm^. 

r£icj;o. iumn^r^mmmm-^nxi^^o 
u/)^ b . miSimtih^yjmizm Lx\ri^mmu < mtm 
M:X^mtxnoy5rk<D^x$>'Drzo 
[0 0 0 8] ^i^±m(om7Rmmizm^n^0imt. 

mM<D^oiz-^tmiz7.^>\^7aytLXWt£t^ fz 
i^f(D'l^<mX{tU<. ^-y hU-'iP(D^(Dn7r:'^S:tLX 

(Dmm^^Lx^oKi. }mf)^^(Dmnim'Aizm7r.'r^ 
m^nx\^^^. 

[0 0 0 9 ] 

m \z$>-ox\t. 'AU<Dmmx -jj e <Dmt^ ic & cf i > 
fzmt}h^Rifm^^^ioztf}^x^^^m\t^ mmi 

.ki!\iLtz<k^\Zi?A%hi--^m^^X\-'^^fz^J 
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4tPi2 0 0 1 -l 0 9 4 0 6 (P 2 0 0 1 - 1 0 9 4 0 6A) 



[0 0 10] ^zT^^mmwt. ijy-mm^^yr^-^ 
[0 0 1 n «erirom^sig<5:P.fywa7r4i<*(C'f 

vx y h Um^n-Dfc^^. '<!t^<^^ > i7 X -y h ffl-f 
Tit > v^H -!?^ ^ iC € * «S5£ t Si ^ T 1,^ ^ . 

[0 0 1 3] 3^. ^>i7-:;x-y h:^5>:Tii, ffiS^T?.^ 

[0 0 14] 2t:5g«;i«. ±K<^J;^(C^^*X<*-t«-'5^'* 
{>|i<t:<D|ii1tC?iSiSgllM^?SltS ^ ifC J; 0 'J 



[0 0 15] EP-&> *f£B31t> CRT^ii«B^BxVX7V 

U -> X r A & JfJ I5£i- i> C t *^ T' ^ ^ « 7K fi 
[0 0 16] ±tEiWtCtt]^-t1J£3R<?5^ 

[00 1 ? ] 

± t c « ^ $ n p ft * ri^ * -r ^ ^ P-^ «^ 1« ^ ^ ^ ^ 

[0018] 

iti-p. ) I*. :^^myr^<ommm\zm^^^^zw^\^tL 
□ -7-11, 1 2 tz=t'ox> FU7.f-ac5se>nT^^ 

13, I ^\t.^n^n<DU~y-(OU-^-m-Cib 
^\ 2 8 a. 2 8b«, K75#4'fT€rKii:-r«.fc*<^ 
"7 "7 > T ^ ^ o 

[0 0 19] ->-hSiS)]gl5 2f±. k:->^'^-3'^ 
l^aU. D-7-«ll 4lCl5E®);^)«:e>tU. ->-hlO 

.y h'a- -y h 2 0 , ^n^M4-r^=^^ 'J -v 2 1 . R 
H$lll2 2. 2 3W20©;'f'f F$llllw i oTtSPK^ 
nxi^^.. U 2 1 Ki^l^Slj^ffiJ'J^JtWIEBnS&w 

BSSS'n -y K 2 4 (H 2 ) OnittifaT?: ^iSlTi^© + ^ "J 7"§r. 

7 ^-^tTO :i<!:^. Be**'^-^ H 2 4 ®y x;usi 

2 7 ([34) {')i},mm/X)V21 -/7-yi7fe'f> 
i7fflyXJW2 7b. ->T>ei'f>i7fflyX>2 7 c, -7 

-fe->^e'r>^ffl^xjb2 7 d, -fxD-fi-f >^ffl^ 

-5. 
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[0 0 2 0] iiS. ^3lC:^f ck-^lC, [U'^s^a- 7 h 

t&^nrzm\mt. i>-hSiSASB2 0iEifjiCckO'>-h 
mmm^-^n^r^^^ ->-h i oti< >^5'->'x'y h\z 

7/7 U U- h*ffi^{$> -t:;i/D-X hUr-trx- 

iz. mm^y \^T:^^^^<omm^m4\z^Lti. 

^jyiy2l\t. 2^(^:^-r Hfti]2 2. 2 3JCJ:oT^»6 

(a-e) ^n^'n<7>fEll'\«y Hg1^2 4tC<>i:7^ 
jaJIif^^f^*tT-^-l'>^^>^8^ 2 5 (a-e) ^^tr 
Ka- h 2 0;!?^>^roc^nTl^'5o c:co|Slf<-\ 

7 Ha-'y h 2 o^c^g®$n^^ss^c&c^< >d5'^i. :7'^ 

7^:7fe (Bia . '>T>e (C) . '7if>:5^& (M) ^ 

O^-rXD-fe (Y) C7:>4feT'ife^o 
[0 0 2 3 ] Ent>. 'V V 2 1 tcti. y^-y ^fe 

(Bk) . x7>e (C) . •7-l?>^^fe (M) S^<X 

D-fe (Y) <D%&<D^ >C7 tmmn^'k^ti^t^tim^ 

y\'n24 (a-e) (h. SafSfSffl ^ > ^ 2 5 a , Bk 

1 >^m9>^ 2 b b. yc^m^ 2 5 c . nk 

>:^ffl^>^:7 2 5 d&C/YI' >i:7ffl^>:^ 2 5 
[0 0 2 4] m4\t. tm^y K 2 4 llf OntIiS)c;:)lJi::^cEl 

^7r^Lrzh(Dx$>^. n&u^y\'n2 4\t. mm^^± 

m^-tt-S^-y K 2 4 a . B k< >^^n±{il$-tt^'^«y K 

2 4 b. CO^^iJiaJ^it^^^ K 2 4 c , MOiP 



«y H 2 4 e ^D±il$-tt^:^ci6cDliao^'y Fj6^bffi^^ 

nT:feo. ^^y i^m^m^zzy h 2 otc^sr^^nx^^ 

o« ^-^-y K«"^n-en2 5 61lc?)yXJU2 7 (a-- 

e) Ti^^bfii^^nTii^o EP*>. m4\z7f.Lrzmu\t. 

jaSift^i' >i7>^x^y h:;^S;tCcfcO v-htcqtUiS-tt^ 
[0 0 2 5] il(t?N*gMli'::>i'^TI¥SB]lci5io^r^« S 

51^. mmm^ii4^it±Ltzm^mr$>^^ mmm^ 

pTt^7'j::7>-H4 0. y]y-V^im4 IRUm^^n 

1 0 Jl<D^U-::l>l57'^MtIr&]±^it^:^c^^^^'>'-- 
^/7'p_^_4 3jSiZf^ ij— x>tJ7 a-^-$fi4 4 7!^^l£ 

[0 0 2 6] y'\^-mm^m4o\t. oi^^>zu^m 
<D?¥tt**Ti^ ^n, h 1 occnHchiatJ^bt^te^w 

1-o«1itc?D7>-H4 Oi. yix-K 1 0^^S«L./i7' 
U~F3tf#t^4 1 7^U-F:^t#1ScO[Eli!)#Si:> ^1 
5IX7"'J>i^*4 6 VUy>r K4 7 <h;5^^?^j:^o 7*1/ 

jI^5#5 0COcf*gI5lCtiVUy-r K4 7i:ffi^ 
-r^7'7>'» 5 1 ^gj^LTVi^o 

[0 0 2 7] [Eii^ii{]4 9 1^. :^m^^<oy i^\z]m^^ 

^£iClli]3tLT$)^o VUy < H4 7 l-i:T^{El75C0 7U-A 
t-H^L. 7'7>v^^ 5 1 ^aiSI^S OCT^^^'^ffltClHlSA 

-AtCfxDi^tt-6p ^<7)*£m. 7>-F4 0lilHia)U. 

[0 0 2 8 ] ^iJ-X>ya-7-4 3{i. :^U^Ui^ 

Ui^*icDRifi^f;oo^?LMc7:5P-7-4 3 «ha-7-tt4 
4 7!?^'^tS/5Jt$nT4iO. :T;gl7KC7)7l/-Atl^Abn© 

\t. 2^mmt^mh'Si^2i)^^ 
wmMH^m-^n. f i o <75jifT:^f^ 

$E-r^-^{::ci;0« :/i/--F4 o T?^'£/?*i^^^^^^'■:>^^- 
[0 0 2 9] ±l5ff4^{Ccl:0, v^- F 1 0 itCO^ 
x^y FOaiCctOiiifa*fl^lSl-/2i'&' ^^^fTt^. M 

[0 0 3 0] :k\zt-^^m^M\\%t<7r^'^Mmhm^ 

TS'So ;r^7^ F:3>t:ii-^7 1 0 0;i^bg2fcf<t-^tX^- 
•\^iir4i<7';T-^ (WT rmsT'-^'j iii7o ) ^^ffi^s 



i|#Bg2 0 0 1 - 1 0 9 4 0 6 (P 2 0 0 1 - 1 0 9 4 0 6 A) 



=l>t:a-5^ 1 0 OT^i^bSllA -y 7 7- 1 0 1^IEU< 

[0 0 3 1 ] Sfl/N'-y 7 7- 1 0 1 C7)x-^t'^^ CPU 
3lC$Hji^^l. RAM (Random Accesses Memory) Ic — 

[0 0 3 2 ] -t>1t- • X-r «y5^3i>hD-;UgBl 0 6 

y^mi 0 7 7!l^^cD^t■^^*|J^a|g|5l o 2tciM§p 

1 1 Ot^. ^JISBRl 0 2f)^^<Dm^\Z^Dmif^^^y H 1 

1 1 ^mmr^. sei^<-^^>' k 1 1 i c^^^^ss^^-tr^ 

S'lf$&^^-tr>x>^'L. ^J^^lgBl 0 2 icl^^^c Pf^ 
SajfSBl 1 2 1^. S{f/N'^y7 7-i 0 1 {cA;^^n/^cil 

\z^^nM^mx-^n^t (SI) , mi)}m2<Diy-h 
^w:^{^A\zm^o iy-hi o(Dim\zm^ixh^^- 

tl-S 2^±:>1)—S 3f)^^n\'t^t (S3) > K 

1 oiiffihf^ (S4) o mmm^ih^^^i^^^ 

«^3Z^^aBCDS3»]iW^fT^ (S5) . IP-^. {ElSI^3- 
- h 2 6©IhI^?^=^V^v7* (^H:^) ^fl?r*U^cig. 

CO 0 3 4U^7 H^-AJt^v^v-g >^^^U^w^S, [Hi 
mjf,ZL-y h2 6\ZX. >^©^|-^'7'r t: 

^mjt^t. m'\m^io2\t. timm^^w^ (s 
6) o mm^o:)Xtimn^mmBf> I 0 2/)^^^i^ts 

t^m^y \- 2 4\zJ:^W^mhcDm{z. ;^tiZ}>ho- 
Jl'SM^^'JUJ^ K4 7 {zmnf)''}^i^1^ yu— K4 0 
1 Olct^M^it^ (S7) o ±tS$M^7&^T^7L. 

115 £ € 3^ ^ ^Mitn 7 1" ^ • 

[0 0 3 5] ;jr,liT\ l-=I>fiL-^ 1 0 0 t^, 

^iioJit^zim^y \-{ziEn'^}&^^^'Dm\'mm^n 



""'[ 0 0 3 6 ] ll3S:l/114Ti^. tiifi^y Kif2 4 

\zMiR't^z.ty)^xt^o 

[0 0 3.7 ] tmm^^^mn^n^t. tm^y\^24 

{t^'^ K$62 2. 2 3(crp^^T->-h 1 0±lc9l?^tf 
^y KcoijislCfSUTX-r -y 7"illO $n^p W^^fMh^t 

i>- h 1 O^tCEP^^fTP (S8) o 
[0 0 3 8] ^7KM^{;iliJl^B1^^5^7'ro<i: (S 
9) , UT(Dm^&^^f^TW}i'^^ffv (S 1 0) o IP 
-fcr. |£g^^^y K 2 4t^7^-A:r:>^i>3 >{CM0. lH]«:i 
h 2 6 lc<i: 0 :=^>^^7'IM"^€fT;^cC^/^. y 7' 
^6S;zi:0fei^^'y F 2 4fi^ir';^7'$n'i)o X. I^JPt 
{z>^t}0>ha-)Vm<^K^yi^y^ K4 7 lcif^;<>^'jie> 

n. 7>-F4ot^. ly-h 1 o^onm-r^ (si 

1) o iw^i^m) m%TU^^t (s 1 

2) . m?I1^0FFtCLT (S 1 3) . gMtif?±T 

-So m\zmrztmm^$^mm7r.'r^r^^^z\t. ss\zm 
DmtLiztm'^fM^-r^o 

[0 0 3 9 ] mjlHlS^U/ciiif^^m^T^:^rii^> tU% 

^^•^^^ K t . mm^m $ n/ciii!^ ^ rf^^-r ^ j^c it 

0 Otzfi^T'^ciizlCcfcOiliti^Ti^^'^H^T^^o X. iim 

[0 0 4 0] *5^aj(7:)S'J<^^MJ^SI^. ^8-1 0$:^ 

liiliSrii^gR 1 it. $^m--^y \-::L-y h2 0t. 
^n^m&r^=^^0yi^2 I . S^>';^W K«2 2. 2 
3C7)2-3CD;^W KMtlcfcoTff^^nTl^^o El 1 

± {z < >j^xjy_ h se gfc ^^.L^iilLli:::-?--^^-?-^- 

[0 0 4 1 ] 0 8lC4=5liT, ^MMi^^^ ^'^'"^^ 
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!t#5a2 0 0 1- 1 0 9 4 0 6 (P 2 0 0 1- 1 0 9 4 0 6A) 



JlrlSiiO a — 7- 5 9 , Mlf ii^e l (DX-otc^^6 OR 
bMS?i«iM '0 a - ^ - 5 9 (TDSfiic i 0 SaaJSiM K> a 

[0 0 4 2] SflSiSli. 5aiI?giS0D-5-5 9*^6.^ 
jzO. ->- M OitcliJESttA-J^Sft:. S.":?. rS^aB 

[0 0 4 3 1 iHS«*>i'!*-SPlCi¥Sffl7^£ffifflSll€:0 9 

9S.t>'gIl Oizm^X. ^X')vi^2 inmmi^ 

m^y Hf¥5 SlC-f >i'*f«n-r^'f >i7^'>i'f$5 6 
^-^titSSS'^-:^ HO.- -y 2 OTS^JS^^nxi/iS. r^J. 

[0 0 4 4] CO@lfl|i-^^SS(Cfi«$n-5lSicWfe(0 
'fVi'fi. y^-yi'fe (Bk) . ->7>fe (C) . vt' 

(M) , -fXD-fe (Y) . }Wl'i>'7>fe (U 
C) SU^j^l^iV-tr £ (UM) <D6g,-rS>'5. ^Vi-> 

rojSSiO^a-^-'n^;^ i/4icfh-iiK^nTt^?.. '<^i 
« tc tt^ T P misgl)^ 14 * ' ± i" ^ "i: ^ ^ 

[0 0 4 5] 7'7-y^7fe (Bk) , •>7>fe (C) . 
-t:>:5'& (M) . -fXD-fe (Y) . fit-^->T>a (U 
C) JtZ/i??l»-7-t:>^£ (UM) (DftfiiTX >i7»S. B 
k-f >i7ffl$'>i7 5 6 a. C-l- >i7ffl5'>^ 5 6 b, M 
•'f>5'ffl5'>i756c. Y-1'>57ffl3='>^'56cU UC 

-iyom^y^ s 6 eau-uM-r >i7ffl^'>^ 5 6 f 

S:^ UTKii'N -y 5 5 ( B k -f > ffl'N y H 5 6 
a , C -I" > i7 ffl -y F 5 6 b , M 1" > ffl-^ -y 1^' 5 6 
c, Y-f ^^ffl'^-y H 5 6 d, UC-f >i?ffl'N-y F S 6 
e/fcZ/'UM-r >^ffl'v.v K 5 6 f ) i:?•t^t tTIXJ'-c^ 



[0 0 4 6] 2 6lS[Hia?^^-*V h"^*""?, INB^P^tC 
gBii'^'V H?¥ 5 5(7)B±aia5^£^^^®=t^+ -y 7"8B«T'+ 
-y 7'-r 5. i-^. IB-il-^-y KS¥ 5 5 (D y X;nsf- 5 7 

(B k-1'>:J7fflyXJU5 7 a. C-Oi7ffl/X)U5 7 
b, M-f >i'fflyX;P5 7c. Y-f >i7ffl/XJl/5 7 
d. UC-f >5'ffly'X;P5 7 e&L/^UM'f Vi'ffl/X;!' 

5 7 f) ^t^[iyx;i'ifi<#ro^ u-->i''^tf ^fci*® 
-f > i7 K ?i ^ p^-^ v •< f > y ^ P:^7i^f&iJ ^ nxv^ s . 

[0 0 4 7] st^fgajc^jK^g^^^me^^roiK^BtteAi-^ 
35-5. *^B^T-ffiffl$n5)8!lIl?KRO^-1'>i't-'^ 

T . jailiSIC-g SnX -5 ;(3 P ■^iS^^^ 

[0 0 4 8] i!i,mi^'PXzum^-t)\^o--7.i}'i$>i> 
*|^«. Rfc:«)^2gfePSftUT> 7-^>iiit^^t& 

[0 0 4 9] Mtc, ;^3^:t>tt*ft®roii;^'?'Sro)5ic;»t 

7 - ^ >tt i:a^iJfi!it-feJUo-7.i:TJTJP5cStl«)Si* 

[0 0 5 0] ±^igmimz^^-^ni>t)^^>mmt 

SI 0 0-7 0 0<Df£^^fi;©*?^>1'i1*K=£ffli'^^ 
[0 0 5 1 ] Z(D^otj.tl^:t>mmtLX\i. 
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;u-t: Kp+v-x^ju-r ay^u >^<^< a^J^'V'U 

: R-NH-CH2-CH2-C0OHSJ<7)<t;^4^ ; 7.^7 'J ;u 

o miST ^ ;!?^c^f^^n:^^co:;^ri ^: ^ i: mf^ b 
[0 0 5 3 ] X. 5aji^ft{lMtci)!Ji*^^5?=-fe;i.a-7N^aW 

[0 0 5 4] X. mmm\z\t. ±.$i<Dmm^'t)\^o-7s 

7f>^)7'))l7^>&Wi&^ 4-^U7^>7.;^^^> 
igSStS, ;}^Uh'x;i.7a>igB5Je^ +M^->g¥eStS. ^' 
U v>^?>'Uv7UJU7>^xOAi:7D^< H^;!>^'^lf b 

[0 0 5 5 ] ±se(7):^?-^>tt#uv-^LT> yx:t 

7;l.^>'U7i:7 'J U-h4J^«ici:t7)il^m^^*:. 7^ U JU7 



tim<Dm^^iRo. GP ciz^^D^^fzts') ji^i^y-^^ 
[0 0 5 6] :^^mzmmr^±Bmmm^\ztm^n 

0. 0 ommxmrMf^^Mxh^^ j:o*f^u 
<Dm^w\^\t. mmmmxi o i-i : i o. 

<\tS : 1-1 : S(DmmX$>^> dCOfiJ'&Ti^U 0 : 1 

^m?i^t.w^^mm7mf3^&TiyB<> jsici : i o 

[0 0 5 7] 'A\Z. mmi^^^f&t^^<Di&<Of&6y{Z'D 

\.^xM:i^mzmm'r^o :^^m\zmmt^9!kmm-t^ ± 

i;^p<^;U7-ti h75 F^CD7a h"^, ; 7ir h -rV7 

it>^<ox-7";u^. ; ;j^'jx^i/>i>*'J=i-;k :^U7' 
a\£\y>C^'JZ2-)Vm<D'!fs07)\^=^l^>Cf') zi-)im ; 

^jz2—)i. hUx^u>^''J 1. 2, 6-^^ 

it>hU:t-;l'> 5^^vi^'J=i-;i.. ^:^vU>i:7*'jr] 

iJ^^U^J-^l-^y /^>'t'X-7^;i/. h «jx^u>i:7'g n- 
;^5^;i/x-x;i/^(7)^flfi7;ua"-jK7?{6^7;u^ 
;ux-7^;ni : x.^ y-)i. -Y v7'Dh:;u7;i/3— ju. 

mm±m\zni^x. s7^u<i^5'-6 os 

X. ±tmwmz\t. w^zz(Dm. '^^mzj^t^cxm^m 

[0 0 5 8 ] ±$mmmt. m&x&^(nf)^j^Dtfi'^[^ 

srf^jiiT. pH;!?^'3-l 2, L.<(i3-8, ck 0 

W-^ L < 1^ 3 5 0 . -^iffi^iUjTi^' 1 0 - 6 0 cl y n 
/cm. ct 0 iT-^ U < 1 0 ~ 4 0 cl y n / c m. 

;:;?i-3 0 c p s^M^ST^)^o ±mmwi^<^iii^i'i^ 
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[0 0 5 9] -AlZ. ^^D^T-eEfflSn^-f >i7lCOl^ c 

±ie®'f>i7tc«. SIC*. 7m^m\mmm't<DitL 
[0 0 6 01 *5eB^T<igffl$no7-:^>ttS^^^'^ 

i,^m\±PkntLXii. >T^'V^7. (COLOUR I 

NDEX) »ctg«$nTt»?.7KStt®Ktt^*4, it»Sfe«. 

[0 0 6 1 ] mtLX7m^m^^^s 

w 5 nr -r > i' ic^w ^ n?.7K«gttW«iii§»] t\.x 

[0 0 6 2 ] ;^56?gT(£ffl^ns-f >i'CDfe^^<!iL 
T. »^U<ttl~2 0aS?6. J:0ii?*L.<t42~l 
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PROBLEM TO BE SOLVED: To provide an image display 
device in which after an image recorded in a display 
medium is displayed, the image can be easily erased by 
using an erasing member. 

SOLUTION: In an ink jet image display device to form 
and display an image on a display medium by injecting ink 
for the formation of an image based on the data, the 
device is equipped with al least a means to apply a 
treating liquid containing a cationic substance on the 
display medium, an image writing means having an ink 
injecting means to inject the ink of specified colors, and 
a means to erase the image displayed on the display 
medium. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The image display device characterized by to have a means apply the processing liquid 
containing the cationic matter on a display medium at least in the ink-jet image display device 
which forms and displays an image on a display medium by carrying out the regurgitation of the 
ink for image formation based on data, the image write-in means equipped with the ink 
regurgitation means which carries out the regurgitation of the ink of a specific color, and a 
means eliminate the image displayed on a display medium. 

[Claim 2] The image display device according to claim 1 whose a means to apply the processing 

liquid containing the cationic matter on a display medium is an ink jet method. 

[Claim 3] The image display device according to claim 1 whose a means to apply the processing 

liquid containing the cationic matter on a display medium is a spreading roller. 

[Claim 4] The image display device according to claim 1 with which the processing liquid 

containing the cationic matter contains a pulverizing cellulose further. 

[Claim 5] The image display device according to claim 1 with which ink contains the water 

soluble dye which has an anionic radical. 

[Claim 6] The image display device according to claim 1 with which ink contains a pigment and an 
anionic compound. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image display device which has a means to 
eliminate the image formed and displayed at least in more detail on the display medium by the ink 
jet method in which image writing is possible, and this display medium about the image display 
device by the ink jet method. 
[0002] 

[Description of the Prior Art] Generally, there is equipment of the sake which mainly displays an 
animation so that it may be represented by CRT and the liquid crystal display which are 
indicating equipments, such as a computer, in an image display device. On the other hand, there 
is an image display device for the purpose which mainly repeats a display and elimination in the 
same image display device like a poster or a notice plate about the still picture of a big screen. 
As an image display device in which this repeat display is possible, the information board which 
displays the destination and information on a yard is mentioned, for example. Moreover, the 
electronic blackboard used in a meeting, a previous arrangement, etc. is mentioned as similar 
equipment. 

[0003] In recent years, increase of the consumption of paper and increase of the power 
consumption for image display pose a problem from the point of saving-resourcesHzing or 
environmental destruction. In order to solve these problems, there is little power consumption, 
and the above static-image displays which make the consumption of paper decrease sharply are 
desired. When applying CRT and the liquid crystal display which are conventional animation 
display equipment as a static-image indicating equipment, and equipment becomes large-sized, 
there is a trouble that an equipment price becomes high. Moreover, since power is used in order 
to maintain a display condition also while indicating the still picture by long duration, there are 
many problems also from the point of power consumption. 

[0004] Though it is large-sized, many displays which are represented by the plasma display panel 
(PDP) etc, and which are low-power molds are also developed thru/or produced commercially 
recently, but since it is the display which is still expensive and moreover took the movie display 
into consideration like CRT, it is not suitable for the purpose which indicates the quiescence side 
by long duration. 

[0005] The electrostatic latent image formed from the computer etc. corresponding to the 
picture signal as a display which repeats a static-image display to the same display medium, and 
performs record and elimination is developed on a special display medium with a magnetic toner, 
and the information board which displays is produced commercially. If the electrostatic image on 
this special display medium is removed, it is possible for the image by which adhesion 
development was carried out to be eliminated, and to repeat a new image, and to form and 
display on this display medium. The only trouble of this information board is that colorization is 
difficult, in order to use a magnetic toner, 

[0006] On the other hand, although the operation and purpose differ from the above-mentioned 
display, handwritten still pictures (alphabetic character etc.) are displayed, the displayed image is 
read with a scanner, and after taking hard copy, electronic blackboard equipment is as equipment 
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which eliminates the still picture formed and displayed. This equipment is useful equipment from 
reduction of the consumption of paper, or the point of power consumption. However, it connects 
with a computer etc., it does not display [ electronic blackboard equipment records a still 
picture, and ] it, and, now, there is no product which can eliminate automatically the image 
written in. 

[0007] About development of an electronic blackboard with an image elimination function, the 
proposal as performed from the former, for example, shown in JP.6 1-9071, A, JP.5-597,A, JP,5- 
14564.A, JP.5-160940.A, JP.5-162494,A, JP,6-32095,A, JP,6-48091.A, JP,6-87295,A, JP,6- 
245008.A, etc. is made. According to invention indicated by the above-mentioned advanced 
technology, the equipment which carries out eradication elimination of the alphabetic character 
written by hand by the writing implement for electronic blackboards on the display medium of the 
conventional electronic blackboard, the image, etc. by the approach similar to the 
electrophotography photo conductor cleaning equipment used with copying machines, such as a 
fur brush for cleaning and a GOMUBU rate, is proposed. However, it was only the approach of 
performing in handwriting with writing materials like the former about an image write-in approach. 

[0008] The conditions which the display of a still picture is expected also have the function as 
not the equipment that exists in a conference room as a stand-alone like an electronic 
blackboard but a display in a network, and for the information from remoteness to be displayed 
one by one and a thing which can be displayed on two or more locations are desired 
[0009] 

[Problem(s) to be Solved by the Invention] If shown in the conventional display for still pictures, 
the equipment which can perform the external writing and external elimination based on 
information from a picture input device was only the information board of a magnetic-recording 
method. However, since the magnetic toner was used as mentioned above and colorization was 
difficult, the color picture could be displayed and an image display device which indicates the still 
high definition image by record was desired. 

[0010] Then, after this invention person etc. carried the ink jet recording device in the display 
medium similar to an electronic blackboard as a system which can display a color picture and 
performed image writing on the display medium, he performed the display and performed 
prototype examination of the image display device which can perform image elimination further. 
An ink jet method makes the globule of ink fly. and records by making ink adhere to record 
media, such as paper. What used water as the principal component and water-soluble high 
boilers, such as a glycol, contained for the purpose, such as desiccation prevention and blinding 
prevention of a nozzle, in this as ink used for the conventional ink jet method was common. 
[001 1] When ink jet record was performed to a display medium similar to the conventional 
electronic blackboard, it was impossible from the following reason to have written in and 
displayed in the conventional ink for ink jets. That is, generally the sheet which stuck the film of 
a fluorine syStem compound etc. on the base film of opalescence is used for the display medium 
used for an electronic blackboard. When the resin film containing a remover, a pigment, etc. will 
remain and it will eliminate this image with the pen for electronic blackboards which used water 
color ink after moisture evaporates if an image is written in an electronic blackboard, it has 
composition which can carry out eradication elimination easily by cloth, the felt, sponge, etc. 
Moreover, the surface tension of a display medium front face is small set up so that it may be 
easy to eliminate. 

[0012] Therefore, when recorded in the conventional ink for ink jets, ink will be flipped on the 
display medium of an electronic blackboard, and there was a trouble that image display could not 
be, performed. Moreover, when surface tension of a display medium front face was made larger 
than before, the problem that elimination of an image could not fully be performed had arisen in 
erasers, such as a blade. 

[0013] Moreover, by the Inkjet method, since the ink to be used was aquosity. with record 
media, such as paper, the water resisting property was bad and problems, such as a blot 
(migration), had arisen. For this reason, in order to solve these problems, development which 
improves fixable has been performed. The method of making specific processing liquid adhere 
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beforehand on a medium in advance of injection of ink into it is proposed. After making the 
processing liquid which contains a cationic organic compound especially adhere to a record 
medium, the fixable improvement in ink is found by recording in ink (many of colors contained 
being anionic). 

[0014] This invention makes it possible to perform good image display by using the approach to 
which specific processing liquid is made to adhere beforehand on a display medium as mentioned 
above, without flipping ink on a display medium. Moreover, it also turned out that the combination 
whose good cleaning is attained by preparing an elimination member between the above- 
mentioned recording method and a display medium exists in addition to the fixable improvement 
to a display medium. 

[0015] namely, the image display device which this invention can stop power consumption as 
compared with the conventional displays, such as CRT and a liquid crystal display, and the 
consumption of paper etc. can be decreased, and can attain saving-resources-ization — it is — 
in addition — and the display by the high-definition color picture is enabled, and it aims at 
offering the display which can form the system also corresponding to a network further. 
[0016] Furthermore, in addition to the above-mentioned purpose, this invention improves the 
conventional ink jet method, solves the impossible aforementioned trouble by the conventional 
Inkjet method, and aims at offering the image display device which can perform image elimination 
easily in the member for elimination after displaying the image recorded on the display medium 
[0017] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the following this 
inventions. This invention namely, by carrying out the regurgitation of the ink for image formation 
based on data In the Inkjet image display device which forms and displays an image on a display 
medium The image display device characterized by having a means to apply the processing liquid 
containing the cationic matter on a display medium at least, the image writeHn means equipped 
with the ink regurgitation means which carries out the regurgitation of the ink of a specific color, 
and a means to eliminate the image displayed on the display medium is offered 
[0018] - 

[Embodiment of the Invention] The gestalt of desirable operation of the image display device of 
this invention is explained referring to a drawing. Drawing 1 is the outline front view of the image 
display device of this invention, and drayying 2 is the outline side elevation. An image display 
device consists of the image write-in section 1, the display medium mechanical component 2, a 
display 3, and the image elimination section 4 in drawing 1 . The display medium 10 (only 
henceforth a "sheet") is stretched in the shape of endless with the rollers 11 and 12 supported 
to revolve free [ rotation ] to the non-illustrated case side plate. 13 and 14 are the roller shafts 
of each roller 28a and 28b are the flanges for preventing the skew of a sheet 
[0019] The sheet mechanical component 2 builds in a stepping motor, transmits driving force to 
the roller shaft 14, and drives a sheet 10 in the direction of arrow-head A. The image write-in 
section 1 is^gonstituted by two guide shafts of the record head unit 20, the carriage 21 which 
carries it, and the guide shafts 22 and 23. Carriage 21 at the right end of [ movable / 
transverse-plane ] a field There is a recovery system unit 26 in the lower part, and it caps by 
the cap member whose discharge part of the record head 24 ( drawing 2 ) is not illustrated at 
the time of un-recording, the nozzle group 27 ( drawing 4 ) (nozzle 27for processing liquid a, and 
nozzle 27for black color ink b — ) of the record head 24 The ink suction means and wiping means 
for performing cleaning nozzle 27for cyanogen color ink c and nozzle 27d for Magenta color ink 
and nozzle 27for yellow color ink e or near the nozzle are carried. 

[0020] Usually, as shown in drawmg^^S , the location which has the record unit 20 on the recovery 
system unit 26 is called home position of a recording head 24. The image written in one by one in 
the image write-in section 1 moves in the direction of arrow-head in drawing A. when a sheet 10 
is conveyed by the drive of the sheet mechanical component 2. Therefore, when a desired image 
finishes writing, an image will be displayed on the suitable display position of a display 3. It is 
possible to add a postscript with the pen for electronic blackboards in this display position. 
[0021] As shown in drawing 2 . the support plate 33 is formed in the rear face of a sheet 10 so 
that a sheet 10 may not slacken. Since the image written in on the sheet 10 in this invention is 
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eliminated at any time, to be the material which a sheet 10 tends to write in the image by the ink 
jet. and is easy to eliminate is desired. That is, it can be said that the sheet which has a porosity 
configuration in which a color permeates sheet 10 front face does not fit this invention, but the 
sheet with a smooth front face is suitable. As a charge of facing of such a sheet the ingredient 
which consists of hydrophobic resin, such as an ethylene-methyl (meta) acrylate copolymer and 
cellulose triacetate, is suitable. Moreover, it is desirable to form the above-mentioned charge of 
facing by a lamination or coating on rigid base materials, such as polyethylene terephthalate, 
from the request on the rigidity of a sheet 10. In addition, a sign 54 is equipment sheathing. 
[0022] The detailed schematic diagram of the image write-in section 1 was shown in dravying 3 , 
and this schematic drawing from a record head lower part was shown in drawing 4 . Carriage 21 
has movable composition in the direction defined with two guide shafts 22 and 23. and carries 
out the both-way scan of the record section on a sheet 10. The recording head unit 20 which 
contains in carriage 21 the recording head group 24 (a-e) which carries out the regurgitation of 
the ink and processing liquid of two or more colors, and the ink tank group 25 (a-e) which 
supplies ink and processing liquid to each record head group 24 is carried. The ink of two or 
more colors carried in this record head unit 20 is 4 of a black color (Bk), a cyanogen color (C). a 
Magenta color (M), and a yellow color (Y) colors. 

[0023] That is, recprd head group [ which carries out the regurgitation of the ink and processing 
liquid of each color of a black color (Bk). a cyanogen color (C), a Magenta color (M), and a yellow 
color (Y) ] 24 (a-e), tank 25for processing liquid a and tank 25for Bk ink b, tank 25for C ink c, 
and tank 25d for M ink. and tank 25e for Y ink are carried in carriage 21. It connects with the 
recording head group 24 through a connection with the record head group 24, and each tank 
supplies ink and processing liquid to a delivery. 

[0024] Prayying 4 shows the enlarged drawing of the front face of record head 24 group. The 
recording head group 24 consists of two or more heads for making head 24e which makes 24d of 
heads and Y ink which make head 24a which makes processing liquid breathe out. head 24b 
which makes Bk ink breathe out, head 24c which makes C ink breathe out. and M ink breathe out 
breathe out breathe out, and each head is held at the record unit 20. Each head consists of 256 
nozzles 27 (a-e), respectively. That is, the gestalt shown in drawing 4 makes a sheet breathe out 
processing liquid with an ink jet method. 

[0025] The image elimination section 4 is explained to a detail. Drawing 5 is the schematic 
diagram to which the image elimination section 4 was expanded. A cleaning roller 43 and the 
cleaning-roller shaft 44 for the image elimination section 4 to raise further the waste ink 
reservoir 42 which accumulates and accumulates the blade 40 which mainly carries out 
eradication elimination of the ink on a sheet 10, and in which disjunction is possible, the blade 
support plate 41, and the eliminated ink, and the cleaning on a sheet 10 are established. 
[0026] The blade disjunction means 40 is made from elastic material, such as polyurethane 
rubber, and consists of the tabular blade 40 which has width of face almost equal to the width of 
face of a sh^et 10. the blade support plate 41 equipped with a blade 10. the rotation means of a 
blade support plate, a **** spring 46, and a solenoid 47. The rotation means of the blade support 
plate 41 fixed so that the rotation shaft 49, a coupling rod 50. and the blade support plate 41 
might be ****(ed) to a support plate 45. and it has fixed the plunger 51 connected with a 
solenoid 47 in the center section of the coupling rod 50. 

[0027] The rotation shaft 49 is supported to revolve free [ rotation ] on the non-illustrated 
frame. A solenoid 47 fixes on a non-illustrated frame and can attach a plunger 51 in the center 
section of the coupling rod 50 free [ rotation ]. The end attaches the **** spring 46 in some 
support plates 45, and it attaches the other end in a non-illustrated frame. Consequently, it can 
rotate and disjunction of the blade 40 can be carried out from a sheet 10. 
[0028] The cleaning roller 43 is made from polyurethane sponge etc., consists of porous 
cylinder-like rollers 43 and roller shafts 44 of width efface almost equal to the width efface of a 
sheet 10, is supported on a non-illustrated frame, and is pivotable. Driving force is transmitted 
from the mechanical component 2 which drives the roller 12 for a sheet drive, and the drive of a 
cleaning roller 43 removes completely the image whose elimination was imperfect with a blade 40 
by rotating in the direction (the direction of a counter) which counters to the travelling direction 
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(the direction of arrow-head A in drayying 1 ) of a sheet 10. 

[0029] By the above-mentioned configuration, after forming an image by ink jet record on a 
sheet 10, a display can be performed, and the image created if needed can be eliminated further. 
In addition, the display and the control panel for supporting equipment directly or carrying out 
the monitor display of the condition of equipment (un-illustrating) are prepared in the display 
lower part of drawing 2 . 

[0030] Next, actuation of the image display device of this invention is explained. Drayying 6 is the 
block diagram of the image display device of this invention. The data (henceforth "image data") 
of the alphabetic character which should be recorded from a host computer 100, or an image are 
inputted into the receiver buffer 101 of a recording apparatus. Moreover, the data which check 
whether data are correctly transmitted to the receiver buffer 101 from the host computer 100, 
the data which tell the operating state of an indicating equipment are returned to a host 
computer 100 from an indicating equipment. 

[0031] By the origin of a under [ management of the control section 102 which has CPU ], the 
data of a receiver buffer 101 are transmitted to the memory section 103, and are temporarily 
memorized by RAM (Random Accesses Memory). The mechanical-completion trawl section 104 
drives the mechanism section 105 which has a carriage motor, a stepping motor for sheet feed, 
etc. by the commander from a control section 102. 

[0032] The sensor switch control section 106 sends the signal from the sensor switch section 
107 which consists of various sensors and a switch to a control section 102. The display device 
control section 108 controls the display device section 109 which consists of LED. a liquid 
crystal display component, etc. of a display-panel group by the commander from a control 
section 102. The record head control section 1 10 controls the record head 1 1 1 by the 
commander from a control section 102. Moreover, sensing of the temperature information which 
shows the condition of the record head 1 1 1 is carried out, and it tells a control section 1 02. The 
image-^processing section 1 12 processes the image data inputted into the receiver buffer 101, 
and generates the data for record. 

[0033] A display and elimination actuation of an image are explained using drawin g 7 . If a power 
source is switched on by turning ON a non-illustrated equipment switch (S1), the sheet drive 
motor of a mechanical component 2 will work (S2), and a sheet 10 will be sent in the direction A 
of an arrow head in drayying, 1 . A sensor s 53 detection of the marker 52 prepared in the edge of 
a sheet 10 stops a sheet 10 (S4). (S3) The image write-in section 1 performs initial actuation of 
the following write-in sections (S5). That is. after canceling the recovery system cap (un- 
illustrating) of the recovery system unit 26. the home position of the head unit 20 is detected. 
[0034] After detecting a head home position, initial actuation of the recording head by ink 
suction or wiping actuation is performed from a head in the recovery system unit 26. After initial 
actuation is completed, a control section 102 waits for a record signal (S6). If a control section 
102 receives the input signal of a record signal, a signal will be sent to a solenoid 47 from the 
mechanical^ompletion trawl section before the printing initiation by the record head 24, and a 
blade 40 will be contacted on a sheet 10 (S7). It writes in. when the above-mentioned actuation 
is completed, and preparation is completed. 

[0035] Subsequently, a host computer 100 amends the image which should be displayed in the 
size of a sheet 10, and transmits a picture signal. At this time, image expansion is performed so 
that an image can be obsen/ed from an equipment transverse plane, printing may be performed 
from an image lower part unlike the usual printer and a signal may be sent to a record head. If a 
record signal is sent to the record head group 24, each ink of a black color, a cyanogen color, a 
Magenta color, and a yellow color and processing liquid will be breathed out from a record head, 
respectively. Moreover, the part in which the ink of each color should adhere to a sheet at least 
is made to carry out regurgitation adhesion of the processing liquid beforehand in advance of the 
regurgitation of the aforementioned ink. 

[0036] In drawing 3 and drawin g 4 . although it used what consists of five heads, the record head 
group 24 is not limited to this, and it is one recording head and it may use each color ink and 
processing liquid for a liquid flow channel, dividing. Moreover, the equipment of this invention is 
not limited to the head array of draNA/ing 3 and drawing 4 , and head arrangement of each color 
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ink and processing liquid and its number can be chosen freely. 

[0037] If a record signal is transmitted, the record head 24 will print on a sheet 10 in accordance 
with the guide shafts 22 and 23. The record head 24 responds for every round trip, a sheet 10 
responds to the width of face of a record head, and a step feed is carried out. If printing is 
started, while the sheet drive motor repeated a drive and a halt and the sheet has stopped 
according to the feed per revolution of the sheet to the direction of A in drawing 1 , ink can be 
breathed out from the nozzle of a record head, and it will close, and will print on a sheet 10 (S8). 
[0038] After ending image printing to a viewing area, (S9) and the following write-in section 
termination actuation are performed (S10). That is. a recording head 24 performs cleaning 
actuation at a home position by return and the recovery unit 26, and the record head 24 is 
capped by the cap means. Moreover, a signal is sent to coincidence from the mechanical- 
completion trawl section at a solenoid 47, and disjunction of the blade 40 is carried out from a 
sheet 10 (S1 1). If image recording (printing activity) is termination above (SI 2), a power source 
will be turned OFF (SI 3) and equipment will stop. Furthermore, in order to indicate. the new 
image by record, it returns to S5 and record is newly started. 

[0039] Although the approach of eliminating the image displayed last time has that the record 
head 24 records, the mode which eliminates the image recorded on coincidence last time, and 
the mode which eliminates the image recorded last time, this selection can be chosen by 
directing to a host computer 100. Moreover, only the mode to eliminate can choose washout 
mode from the display and control panel (un-illustrating) attached in the equipment sheathing 54. 

[0040] Another operation gestalt of this invention is explained using dravying.B -10. Dravying 8 is 
an image write-in section side-face schematic diagram. The image write-in section 1 is 
constituted by two guide shafts of the record head unit 20, the carriage 21 which carries it, and 
the guide shafts 22 and 23. The Inkjet record head was used for processing liquid on the sheet, 
and it was made to breathe it out with an ink jet method in said operation gestalt shown in 
drawmg_l - drawin g 5 . In this operation gestalt, before image formation is performed on a sheet 
by the Inkjet record in ink. processing liquid is applied on a sheet. 

[0041] A processing liquid spreading means consists of the container 60 and blade 62 into which 
the pivotable spreading roller 58, the processing liquid delivery roller 59, and processing liquid 61 
went with the non-illustrated drive motor in drawing 8 . Processing liquid is applied to the front 
face of the processing liquid delivery roller 59 by rotation of the processing liquid delivery roller 
59 from the container 60 to store. A blade 62 contacts the front face of the processing liquid 
delivery roller 59, and controls the coating weight of the processing liquid of the front face of the 
processing liquid delivery roller 59. 

[0042] processing liquid — the spreading roller 58 from the processing liquid delivery roller 59 — 
this — it shifts with rotation of two rollers and is further applied to the front face of a sheet 10. 
Then, by forming an image by the ink jet method on a sheet 10. on a sheet 10. fixable is good, 
and the imafe in which eradication elimination is possible can be easily formed in the elimination 
section, since according to this operation gestalt processing liquid more certainly than the case 
where the regurgitation of the processing liquid is carried out on a sheet with an ink jet method 
which was explained with said operation gestalt exists, on a sheet and ink and processing liquid 
react certainly — a sheet top — proper — ink — being established — in addition — and an 
image is easily eliminable. 

[0043] The detailed schematic diagram of the image write-in section 1 was shown in .drawing 9 . 
and this schematic drawing from a recording head lower part was shown in drawLng 10 . In 
djawing^9 and dxawing 10 , actuation of carriage 21 is the same as that of the above-mentioned 
operation gestalt. The record head unit 20 which contains in carriage 21 the recording head 
group 55 which carries out the regurgitation of two or more color ink, and the ink tank group 56 
which supplies ink to each record head group 55 is carried. In addition, since processing liquid is 
not the thing made to breathe out on a sheet with an Inkjet method with this operation gestalt 
as mentioned above, the record head which carries out the regurgitation of the processing liquid 
which exists in said operation gestalt does not exist. 

[0044] The ink of two or more colors carried in this image display device is 6 of a black color 
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(Bk), a cyanogen color (C). a Magenta color (M). a yellow color (Y), a thin cyanogen color (UC). 
and a thin Magenta color (UM) colors. A thin cyanogen color and about 1 /of thin Magenta colors 
are diluted by 4 from the concentration of a cyanogen color and a Magenta color, respectively. 
Thus, if the ink of six colors is used, while image gradation nature improves compared with the 
case where the ink of four colors is used, it will become possible to suppress the graininess 
which is easy to generate in ink jet record, and image grace will improve. 

[0045] As for the ink of each color of a black color (Bk), a cyanogen color (C). a Magenta color 
(M), a yellow color (Y). a thin cyanogen color (UC), and a thin Magenta color (UM). tank 56for Bk 
ink a, tank 56for C ink b, tank 56for M ink c, and tank 56d for Y ink and tank 56for UC ink e and 
tank 56f for UM ink are carried. Corresponding to the record head group 55 (head 56for Bk ink a, 
head 56for C ink b, head 56for M ink c,d [ of heads for Y ink / 56 ], head 56for UC ink e, and 56f 
of heads for UM ink), it connects through a connection with the record head group 55. and each 
tank supplies ink to a delivery. 

[0046] 26 is a recovery system unit and the discharge part of the recording head group 55 is 
capped by the non-illustrated cap member at the time of un-recording, the nozzle group 57 
(nozzle 57for Bk ink a. and nozzle 57for C ink b — ) of the record head group 55 The ink suction 
means and wiping means for performing cleaning nozzle 57for M ink c and nozzle 57d for Y ink 
and nozzle 57for UC ink e and nozzle 57f for UM ink or near the nozzle are carried. 
[0047] Explanation of the image display device of this invention itself is above. Next, the 
processing liquid and ink which are used by this invention are explained. The processing liquid 
used by this invention contains the cationic matter at least. Furthermore, it is desirable that the 
pulverizing cellulose contains. If processing liquid is mixed with the ink containing an anionic 
compound (for example, stain pigment as a color material) on a sheet, as a first stage story of a 
reaction, among the cationic matter contained in processing liquid, the color in a lifting and ink 
will condense a meeting momentarily, and the component of low molecular weight and the anionic 
compound in ink will start separation from a solution phase by the ion-interaction. 
[0048] Next, as the 2nd step of a reaction, when a pulverizing cellulose is in processing liquid, 
since it adsorbs by the pulverizing cellulose contained in processing liquid, the size of the floe of 
the color produced in the above-mentioned meeting becomes still larger, consequently the 
meeting object of an anionic compound and the cationic matter of low molecular weight carries 
out solid liquid separation. A liquid part brings about the role of the part established on a sheet, 
and the description of making image elimination easy, in this condition. 
[0049] furthermore, the liquid of the image not only on fulfilling conditions establishing 
moderately the floe formed by the component, anionic color, and pulverizing cellulose of low 
molecular weight of the cationic matter on a sheet by the viscous rise but a sheet — image flow 
by whom is not caused Moreover, even if it carries out long duration neglect, the phenomenon in 
which ink spreads in the interface of a unique image (bleeding) is not produced, either, without 
mixing migration and a contiguity dot. namely, elimination which was impossible only by using the 
ink for ink j^s usually used — possible — and migration, bleeding, and liquid — it became 
possible to form on a sheet the high-definition image which does not produce whom. 
[0050] Although anything will be suitably used if it is the with a molecular weight of 1,000 or less 
cationic matter preferably as cationic matter contained in the above-mentioned processing 
liquid, it is more desirable to use the cationic matter of the low molecular weight of molecular 
weight 100-700. When the waterproof improvement effectiveness is small when molecular weight 
is too small, and molecular weight is too large, it is because there is an inclination of a color- 
enhancing fall by the class of color. 

[0051] As such cationic matter, specifically For example, a lauryl amine, coconut alkylamine, a 
stearyl amine, The 1st class, such as hydrochlorides, such as an oleyl amine, beef tallow 
alkylamine, and a rosin amine, phosphate, or acetate, The 2nd class or the salt of tertiary amine; 
Lauryl trimethylammonium chloride, Lauryl benzyl trimethyl chloride, lauryldimethyl benzyl 
ammoniumchloride. Benzyl tributyl ammoniumchloride, a lauryl trimethylammonium methosulfate, 
A lauryl benzyl trimethyl methosulfate, a lauryl dimethylbenzyl ammonium methosulfate, 
Quarternary ammonium salt, such as a benzyl tributyl ammonium methosulfate and a 
benzalkonium chloride; Cetyl pyridinium chloride, pyridinium salt mold compound [, such as a 
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cetyl pyridinium star s picture. ]; — imidazoline mold cationic compound [, such as 2- 
heptadecenyl-hydroxyethyl imidazoline, ]; — the ethylene oxide addition product of high-class 
alkylamines, such as dihydroxyethyl stearyl amine, etc. is mentioned. 

[0052] Furthermore, the amphoteric surface active agent in which cationicity is shown in specific 
pH field as cationic matter can also be used. Specifically, amphoteric surface active agents, such 
as carboxy betaine amphoteric surface active agents, such as a compound; stearyl dimethyl 
betaine of an amino acid mold amphoteric surface active agent;R-NH-CH2-CH2-COOH mold 
and a lauryl dihydroxyethyl betaine, a sulfobetaine mold amphoteric surface active agent, and a 
phosphobetaine mold amphoteric surface active agent, etc. are mentioned. It is desirable to take 
which approach of whether pH of processing liquid is adjusted so that it may be set to pH below 
those isoelectric points, in using these amphoteric surface active agents, or to adjust so that it 
may be set to pH below this isoelectric point, when it mixes with ink on a sheet. 
[0053] Moreover, as for processing liquid, it is desirable to contain a pulverizing cellulose further 
The mean particle diameter by which the particle diameter with the pulverizing cellulose suitable 
for it although a pulverizing cellulose grinds further the crystalline cellulose obtained by drying a 
vegetable fiber and processes it the shape of a particle and in the shape of a fine crystal used 
for this invention is measured with a laser dispersion method is 5.0 micrometers or less. When 
larger than 5.0 micrometers, it is because there is a possibility that fixing may take place near 
the nozzle of an ink jet recording head. 

[0054] Moreover, processing liquid may be made to contain the with a molecular weight of 2,000 
or more cationic polymer other than the above-mentioned pulverizing cellulose further. As a 
cationic polymer, the poly allylamine hydrochloride, a polyamine sulfone hydrochloride, a polyvinyl 
amine hydrochloride, chitosan acetate, poly dimethyl diaryl ammoniumchloride, etc. are 
mentioned, for example. 

[0055] As the above-mentioned cationic polymer, the compound which cation-ized a part of 
Nonion nature polymer may be used. Specifically, the copolymer of vinyl pyrrolidone and the 4th 
class salt of amino alkyi acrylate, the copolymer of acrylamide and the 4th class salt of 
aminomethyl acrylamide, etc. are mentioned. In addition, especially, the molecular weight stated 
by this invention points out the thing of the weight average molecular weight of the polyethylene 
oxide conversion for which it asked by GPC, as long as it is unstated. 

[0056] As an amount of these components contained in the above-mentioned processing liquid 
used for this invention, to the processing liquid whole quantity, although the content which 
doubled the cationic matter and a pulverizing cellulose is the range where 0.05 ~ 20 % of the 
weight is suitable and is 0.5 - 5% of the weight of the range more preferably, it needs to 
determine the optimal range with the combination of the matter used respectively, moreover, the 
mixed rate of the cationic matter in processing liquid, and a pulverizing cellulose — weight 
criteria ~ 10:1-1:10 ~ it is the range of 5:1-1:5 preferably. If this rate exceeds 10:1. the water 
resisting property of a printing object will tend to fall, as for control of bleeding, 1:10 or less are 
conversely ^sufficient, and the edge sharpness of an image tends to fall. 

[0057] Next, the component of others which constitute processing liquid is explained concretely. 
The processing liquid used for this invention usually consists of water, a water-soluble organic 
solvent, and other additives besides the above-mentioned cationic matter and a pulverizing 
cellulose. As a water-soluble organic solvent, for example Amides; acetones, such as 
dimethylformamide and dimethylacetamide, Ketones, such as an isobutyl ketone; Ether; 
polyethylene glycols, such as a tetrahydrofuran and dioxane, Polyalkylene glycols, such as a 
polypropylene glycol; A CHIREN glycol. Propylene glycol, a butylene glycol, triethylene glycol, 1. 
2, 6-hexane triol, thiodiglycol. hexylene glycol, Polyols, such as a diethylene glycol and a glycerol; 
Ethylene glycol methyl ether. The low-grade alkyI ether of polyhydric alcohol, such as the 
diethylene-glycol monomethyl ether and the triethylene glycol monomethyl ether; Ethanol. 
Monohydric alcohol, such as isopropyl alcohol, n-butyl alcohol, and isobutyl alcohol; in addition to 
this, a N-methyl-2-pyrrolidone, 1, 3-dimethyl-imidazolidinone, triethanolamine, a sulfolane, 
dimethylsulfoxide, etc. are mentioned. Although there is especially no limit about the content of 
the water-soluble above-mentioned organic solvent, it is 5 - 40% of the weight of the range still 
more preferably five to 60% of the weight preferably to the processing liquid whole quantity. 
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Moreover, further in addition to this, additives, such as a viscosity controlling agent. pH regulator, 
antiseptics, various surfactants, an antioxidant, and an evaporation accelerator, may be suitably 
blended with the above-mentioned processing liquid if needed. 

[0058] Although it is more desirable that it is colorlessness. when mixed with ink on a sheet, as 
long as the above-mentioned processing liquid is range which does not change the color tone of 
each color ink, a light-colored thing is sufficient as it. furthermore — as the suitable range of the 
various physical properties of the above processing liquid — near 25 degree C — it is — pH — 
3-12 — desirable — 3-8 — it is 3-5 more preferably, and ten to 60 dyn/cm, more preferably, 
surface tension is 10-40 dyn/cm, and viscosity is 1 - 30cPs extent. In addition, the one lower 
than the surface tension of the ink used with this processing liquid of the surface tension of the 
above-mentioned processing liquid is desirable. 

[0059] Next, the ink used by this invention is explained. When using a pigment as a color 
material, using the water soluble dye which contains an anionic radical as a color material, as for 
the ink used by this invention, it is desirable to use the thing which made the anionic compound 
use together. Water, a water-soluble organic solvent and other components, for example, a 
viscosity controlling agent. pH regulator, antiseptics, a surfactant, an antioxidant, etc. are further 
contained in the above-mentioned ink used by this invention if needed. 

[0060] If it is the water-soluble acid dye indicated by the Color Index (COLOUR INDEX), direct 
dye, reactive dye, etc. as water soluble dye containing the anionic radical used by this invention, 
there will be especially no limitation. Moreover, if what does not have a publication in a Color 
Index has an anionic radical, for example, a sulfo KISHIRU radical, or a carboxyl group, there will 
be especially no limit. Naturally in water soluble dye here, a thing with the pH dependency of 
solubility is also contained. 

[0061] The water-soluble organic solvent used for the above mentioned processing liquid as a 
water-soluble organic solvent contained in the above ink which water soluble dye contains as a 
color material can be used similarly. Moreover, the same is said of the range where the content 
in the ink of these water-soluble organic solvents is suitable. Furthermore, it is completely the 
same as that of the case of the aforementioned processing liquid also about the suitable 
physical-properties range of ink. However, about the surface tension of ink, in carrying out image 
formation, the direction which made surface tension of ink higher than the surface tension of the 
aforementioned processing liquid may be effective, and is desirable. It is thought that this will be 
for demonstrating the effectiveness that the processing liquid driven in previously can make 
homogeneity wettability on the sheet of the ink driven in later, for example on a printing process 
if both surface tension is adjusted. 

[0062] In using a pigment as a color material of the ink used by this invention, it uses the amount 
of a pigment in 2 - 1 2% of the weight of the range more preferably one to 20% of the weight to all 
ink weight. Although carbon black is specifically mentioned as what is used for black ink as a 
pigment used in the above-mentioned ink For example, it is carbon black manufactured with the 
furnace method and the channel process. That in which 40-1 50ml / lOOg, and volatile matter 
have 0.5 to 10%, and a pH value has [ a specific surface area according / the diameter of a 
primary particle / to 15-40mmicro and a BET adsorption method / 50-300m2/g and DBP oil 
absorption ] the property of 2 - 9 grade is used preferably. 

[0063] As a commercial item which has such physical properties, they are No. 2300, No. 900, 
MCF88. No.33, No.40, No.45. No.52. MA7 and MAS, and No.2200B (above), for example. The 
Mitsubishi Kasei make, RAVEN1255 (made in Colombia), REGAL400R, REGAL330R, REGA 
L660R, MOGUL L (above) The Cabot make. Color Black FW I. Color Black FW 18, Color There 
are Black SI 70, Color Black SI 50, Printex 35. Printex U (above. Degussa make), etc. All can be 
used preferably. 

[0064] moreover, as a pigment used for the ink of cyanogen For example C. I.Pigment Bluel. 
C.I.Pigment Blue2, C.I.Pigment Blue 3, C.I.Pigment Blue 15:3. C.I.Pigment Blue 16, and C.I.Pigment 
As a pigment which Blue 22, C.I.Vat Blue 4. and C.I.Vat Blue 6 grade are mentioned, and is used 
for the ink of a Magenta For example. C.I.Pigment Red 5, C.I.Pigment Red 7, C.I.Pigment Red 12, 
and C.I.Pigment Red 48 (calcium), C. I.Pigment Red 48(Mn) C.I.Pigment Red 57 (calcium). C. as a 
pigment which I.PigmentRed 112 and C.I.Pigment Red 122 grade are mentioned, and is used for 
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the ink of yellow For example C. I.Pigment Yellow 1, Cl.Pigment Yellow 2, C.IPigment Yellow 3. 
Cl.Pigment Yellow 13 and Cl.Pigment Yellow Although 16 and C.LPigment Yellow 83 grade are 
mentioned, it is not restricted to these. Moreover, of course, the newly because of this invention 
besides above manufactured pigment can also be used. 

[0065] Moreover, although anythings can be used if it is water soluble resin as a dispersant made 
to contain in ink when using a pigment, the thing of the range of 1,000-30,000 has desirable 
weight average molecular weight, and the thing of the range of 3,000-15,000 is used more 
preferably. As such a dispersant specifically For example, styrene, a styrene derivative, Vinyl 
naphthalene, a vinyl naphthalene derivative, alpha, the fatty alcohol ester of beta-ethylene 
nature unsaturated carboxylic acid. An acrylic acid, an acrylic-acid derivative, a maleic acid, a 
maleic-acid derivative, an itaconic acid. An itaconic-acid derivative, boletic acid, a boletic acid 
derivative, vinyl acetate, vinyl pyrrolidone. The block copolymer which consists of at least two or 
more monomers (among these, at least one hydrophilic monomer) chosen from acrylamide, its 
derivative, etc. or a random copolymer, graft copolymers, or these salts are mentioned. Or 
natural resin, such as rosin, a shellac, and starch, can also be used preferably. These resin is 
alkali meltable mold resin meltable in the water solution in which the base was dissolved. In 
addition, as for the water soluble resin used as these pigment agents, it is desirable to make it 
contain in 0.1 - 5% of the weight of the range to all ink weight. 

[0066] When it is ink which a pigment which was especially described above contains, it is 
desirable that the whole ink is adjusted to neutrality or alkalinity. If it carries out like this, since it 
can consider as the ink which raised the solubility of the water soluble resin used as a pigment 
agent, and was further excellent in mothball nature, it is desirable. However, since it may become 
the cause of the corrosion of the various members currently used for the Inkjet recording 
device in this case, as for pH, it is desirable to consider as the range of 7-10. In this case, as a 
pH regulator used, inorganic alkali chemicals, organic acids, mineral acids, etc. of alkali metal, 
such as various organic amines, such as diethanolamine and triethanolamine, a sodium hydroxide, 
a lithium hydroxide, and a potassium hydroxide, such as a hydroxide, are mentioned, for example, 
the water-soluble resin which is the pigment and dispersant which were described above — an 
aquosity solvent — it distributes or dissolves in the inside of the body. In the ink which the 
above-mentioned pigment contained, a suitable aquosity solvent object is the mixed solvent of 
water and a water-soluble organic solvent, and it is desirable to use not the common water that 
contains various ion as water but ion exchange water (deionized water). 

[0067] As a water-soluble organic solvent used mixing with water For example, methyl alcohol, 
ethyl alcohol, n-propyl alcohol. Isopropyl alcohol, n-butyl alcohol, sec-butyl alcohol, AlkyI 
alcohols of the carbon numbers 1-4. such as tert-butyl alcohol; Dimethylformamide, Amides, 
such as dimethylacetamide; An acetone, methyl isobutyl ketone, Ketones or keto alcohol, such 
as diacetone alcohol; A tetrahydrofuran, Ether, such as dioxane; Polyalkylene glycols; ethylene 
glycol, such as a polyethylene glycol and a polypropylene glycol. Propylene glycol, a butylene 
glycol, trietNylene glycol. 1. 2, 6-hexane triol. thiodiglycol. hexylene glycol, polyol;, such as a 
diethylene glycol. — glycerol; — the ethylene glycol monomethyl (or ethyl) ether — The low- 
grade alkyi ether of polyhydric alcohol, such as the diethylene-glycol methyl (or ethyl) ether and 
the triethylene glycol monomethyl (or ethyl) ether; A N-methy|-2-pyrrolidone, 2-pyrrolidone, 1,3- 
dimethyl-2-imidazolidinone, etc. are mentioned. 

[0068] The low-grade alkyI ether of polyhydric alcohol, such as polyhydric alcohol, such as a 
diethylene glycol, and the triethylene glycol monomethyl (or ethyl) ether, is desirable also in the 
water-soluble organic solvent of these many. Generally, the content in the ink of the water- 
soluble above-mentioned organic solvent has 3 - 50% of the weight of the desirable range of all 
ink weight, and 3 - 40% of the weight of its range is more desirable. Moreover, as a content of 
the water used, 10 - 90% of the weight of all ink weight is desirable, and 30 - 80% of the weight 
of the range is more desirable. 

[0069] The ink which the above pigments contained can add a surfactant, a defoaming agent, 
antiseptics, etc. suitably, in order to consider as the ink which has a desired physical-properties 
value other than the above-mentioned component if needed. Moreover, water soluble dye which 
was described above besides the above-mentioned pigment as a color material can also be 
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added suitably. Moreover, since the one where the surface tension of ink is larger than the 
surface tension of the processing liquid used by this invention is desirable also when using like 
the above the ink which the pigment contains, it is desirable that the surfactant made to contain 
in ink adjusts the surface tension of ink such. 

[0070] After the water soluble resin and water as a dispersant add and agitate a pigment to the 
aquosity medium contained at least first as the production approach of the ink which a pigment 
which was described above contained, it distributes using the below-mentioned distributed 
means, centrifugal separation processing is performed if needed, and desired dispersion liquid are 
obtained. Next, an additive component which was mentioned to these dispersion liquid by the 
sizing compound and the above and which was chosen suitably is added and agitated, and it 
considers as ink. In addition, although it is required to add a base in order to dissolve resin to 
use alkali meltable mold resin which was described above as a dispersant, as bases in this case, 
inorganic bases, such as organic amines, such as monoethanolamine, diethanolamine, 
triethanolamine. aminomethyl propanol, and ammonia, or a potassium hydroxide, and a sodium 
hydroxide, are used preferably, for example. 

[0071] Moreover, in the production approach of the ink containing a pigment, before stirring and 
carrying out distributed processing of the aquosity medium containing a pigment, it is effective to 
perform pre mixing more than for 30 minutes. That is, since such pre mixing actuation can 
improve the wettability on the front face of a pigment and can promote adsorption of the 
dispersant on the front face of a pigment, it is desirable. Although what kind of thing may be 
used if the disperser used in the case of distributed processing of the above-mentioned pigment 
is a disperser generally used, a ball mill, a roll mill, a sand mill. etc. are mentioned, for example. 
Also in it, the sand mill of a high-speed mold is used preferably, and a super mill, a Sand grinder, 
a bead mill, an agitator mill, a grain mill, a die no mill, a pearl mill, the COBOL mill (all are trade 
names), etc. are mentioned as such a thing, for example. 

[0072] Moreover, although the pigment which has the optimal particle size distribution from the 
request of clogging-proof nature etc. is used when using the ink containing a pigment for ink jet 
record As*an approach of obtaining the pigment which has desired particle size distribution 
Technique, such as combination of classifying with making size of the grinding media of a 
disperser small, enlarging the filling factor of grinding media, lengthening the processing time, 
making a regurgitation rate late, the filter after grinding, a centrifugal separator, etc. and such 
technique, is mentioned. 

[0073] In this invention, when using the ink containing a pigment, an anionic surfactant or the 
anionic high polymer of adding the anionic compound other than the various components 
explained above into ink is desirable. When the anionic compound is not especially used as a 
dispersant, it is indispensable' to add such anionic matter. As an addition in this case, it is 0.2 - 5 
% of the weight more preferably 0.05 to 10% of the weight to the whole quantity. Moreover, it is a 
desirable gestalt to also make pH below the isoelectric point adjust and contain an amphoteric 
surface active agent. 

[0074] In this case, as an example of the anionic surface active agent used, a carboxylate mold, 
a sulfate salt type, a sulfonate mold, a phosphoric ester salt type, etc. can use preferably each 
thing currently generally used, for example. Moreover, specifically as an example of an anionic 
macromolecule, the resin of an alkali meltable mold, the thing which copolymerized the acrylic 
acid can be mentioned to some of sodium polyacrylate or macromolecules 
[0075] 

[Example] An example and the example of a comparison are shown below, and this invention is 
explained to it still more concretely. In addition, it is taken as weight criteria that it is especially 
with the "section" and among a sentence, unless it is shown. The particle diameter of a 
pulverizing cellulose was measured with the laser dispersion method. Moreover, the molecular 
weight of the cationic matter is weight average molecular weight of the polyethylene oxide 
conversion measured by GPG, and was measured about the weight average molecular weight of 
the dispersant of pigment ink by the GCP method which made the styrene polymer the criterion. 
[0076] At 90%. the example 1 ethylene content created the white base film (PET), and lamination 
and a lamination sheet, after weight average molecular weight carried out sheet forming of the 



http:/ / www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/04/05 



12/14 ^— V 



ethylene-methyl acrylate copolymer (EMMA resin) of 200.000. This sheet was installed in the 

image display device shown in drawing 1 as a sheet (display medium). 

[0077] Next, the processing liquid A and Ink I which are shown below were adjusted. 

After carrying out the mixed dissolution of production **** of processing liquid, and the following 

component, pressure filtration was carried out with the membrane filter (trade name: a FURORO 

pore filter. Sumitomo Electric Industries make) whose pore size is 0.22 micrometers further, and 

the processing liquid A with which pH is adjusted to 4.8 was obtained. 

<The component of processing liquid A>. and benzyl tree n-butyl ammoniumchloride (molecular 
weight: 311) 

The 5.0 sections and SEORA scream (mean particle diameter of 3.5 micrometers) [the Asahi 
Chemical make, microcrystal nature eel low SU. and 10% slurry] The 10.0 sections and diethylene 
glycol The 10.0 sections and ion exchange water The 75.0 sections [0078] Production, next the 
following component of Ink I were mixed, pressure filtration was carried out with the membrane 
fitter (trade name: a FURORO pore filter, Sumitomo Electric Industries make) whose pore size is 

0. 22 micrometers further, and the black which the color containing an anionic radical contains, 
cyanogen, a Magenta, and each color ink Bkl, 01, Ml, and Y1 of yellow were obtained. This Bkl. 

01. Ml, and Y1 were used as Ink I. In addition, pH of each liquid was adjusted to 4.8. 

The <black ink Bk1> and O.I. hood black 2 The 4.0 sections and thiodiglycol 10 sections and 
ASEOHIRE Norian EH The 0.05 sections and ion exchange water The 85.95 sections [0079] 
The <cyanogen ink 01 > and the C.I. acid blue 9 The 2.5 sections and thiodiglycol 10 sections and 
ASEOHIRE Norian EH The 0.05 sections and ion exchange water The 87.45 section <Magenta ink 
M1> and the O.I. acid red 289 The 2.5 sections and thiodiglycol 10 sections, the ASEOHIRE 
Norian EH0.05 section, and ion exchange water The 87.45 section <yellow ink Y1> and the O.I. 
direct yellow 86 The 2 section and thiodiglycol 10 sections and ASEOHIRE Norian EH The 0.05 
sections and ion exchange water The 87.95 sections [0080] It contained to the Inkjet recording 
head unit which shows the processing liquid A obtained as mentioned above and Ink I to drawin g 
3 , the color picture was displayed using the image display device shown in drawing 1 which 
carried the elimination means shown in the image write-in means and dra wing 5 which are shown 
in drawing 3 and dravving 4; , and elimination processing was performed after that. Oonsequently, 
without having flipped ink, having flowed or mixing a contiguity dot on a sheet (display medium), 
on the occasion of the display of an image, fixable is good and was able to perform good image 
display. Moreover, on the occasion of elimination of an image, good cleaning was attained by two 
elimination members, and the piece of ink of the elimination remainder was not accepted in the 
sheet surface after elimination. 

[0081] an example — two — an example — one — having used it — processing — liquid — A - 
~ drawing 8 — being shown — processing — liquid — spreading — a means — ink — 1 — 
drawin g 9 — being shown — an Inkjet — a recording head — a unit — containing — drawing 9 

and — .drayying. lQ — being shown — an image — writing — a means — dravying 8 — being 
shown — pre)cessing — liquid — spreading — a means — and — drawing 5 — being shown — 
elimination — a means — having carried — drawing 1 — being shown — an image display device 

using — KAKARA — an image — displaying — after that — elimination — processing — 
having carried out . Oonsequently, without having flipped ink. having flowed or mixing a contiguity 
dot on a sheet (display medium), on the occasion of the display of an image, fixable is good and 
was able to perform good image display. Moreover, on the occasion of elimination of an image, 
good cleaning was attained by two elimination members, and the piece of ink of the elimination 
remainder was not accepted in the sheet surface after elimination. 

[0082] The processing liquid 8 which consists of the following component like the processing 
liquid A of example 3 example 1 was produced. 

<The component of processing liquid B>, and the poly allylamine hydrochloride (PAA-HCI-3L, the 
Nitto Boseki make, the peak of molecular-weight-distribution = 10,000) The 0 5 sections and 
SEORA scream (mean particle diameter of 3.5 micrometers) [the Asahi Ohemical make 
microcrystal nature eel low SU, and 10% slurry] The 10.0 sections and lauryl benzyl 
dimethylannmonium chloride (molecular weight: 353) 

The 1.0 sections and diethylene glycol The 10.0 sections and ion exchange water The 78.5 
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sections [0083] It contained to the Inkjet recording head unit which shows the processing liquid 
B obtained as mentioned above and Ink I to drawing 3 . the color picture was displayed using the 
image display device shown in drawng I which carried the elimination means shown in the image 
write-in means and drawing 5 which are shown in drawing 3 </A> and drawing 4 , and elimination 
processing was performed after that. Consequently, without having flipped ink, having flowed or 
mixing a contiguity dot on a sheet (display medium), on the occasion of the display of an image, 
fixable is good and was able to perform good image display. Moreover, on the occasion of 
elimination of an image, good cleaning was attained by two elimination members, and the piece of 
ink of the elimination remainder was not accepted in the sheet surface after elimination. 
[0084] an example — four — an example — one — having used it — processing — liquid — B - 
~ drawing 8 — being shown — processing — liquid — spreading — a means — ink — I — 
drawing 9 — being shown — an Inkjet — a recording head — a unit — containing — drawing 9 

and drawmg 10 — being shown — an image — writing — a means — drawing 8 — being 
shown — processing — liquid — spreading — a means — and — drawing 5 — being shown — 
elimination — a means — having carried — drawling 1 — being shown — an image display device 

using — a color picture — displaying — after that — elimination — processing — having 
carried out . Consequently, without having flipped ink, having flowed or mixing a contiguity dot on 
a sheet (display medium), on the occasion of the display of an image, fixable is good and was able 
to perform good image display. Moreover, on the occasion of elimination of an image, good 
cleaning was attained by two elimination members, and the piece of ink of the elimination 
remainder was not accepted in the sheet surface after elimination. 

[0085] The black which contains a pigment and an anionic compound on condition that the 
example 5 following, respectively, cyanogen, a Magenta, and each color ink Bk2, C2, M2, and Y2 
of yellow were obtained. They are Ink II and ** about these Bk2, C2, M2, and Y2. 
Production <black ink Bk2> (production of pigment dispersion liquid) of Ink 11 

- A styrene-acrylic-acid-ethyl-acrylate copolymer (acid number 140, weighted mean molecular 
weight 5,000) The 1.5 sections and monoethanolamine The 1.0 sections and diethylene glycol 
The 5.0 sections and ion exchange water The 81.5 sections [0086] The above-mentioned 
component was mixed, it warmed at 70 degrees C with the water bath, and the pitch was 
dissolved completely. After adding the carbon black (MCF88, Mitsubishi Kasei make) 10 section 
and the isopropyl alcohol 1 section which were newly made by this solution as an experiment and 
performing pre mixing for 30 minutes, distributed processing was performed on condition that the 
following. 

- Disperser : Sand grinder (product made from the Igarashi machine) 

- Grinding media : a zirconium bead, and filling factor:50% of the diameter of 1mm and grinding 
media (volume ratio) 

- Grinding time amount : 3 hours [0087] Furthermore, centrifugal separation processing 
(conditions: for 12,000rpm. and 20 minutes) was performed, the big and rough particle was 
removed, arKl It considered as dispersion liquid. The above-mentioned dispersion liquid were 
used, the component which has the following presentation ratio was mixed, the ink containing a 
pigment was produced, and this was made into black ink Bk2. 

- The above-mentioned pigment dispersion liquid The 30.0 sections and a glycerol The 10.0 
sections and ethylene glycol The 5.0 sections and N-methyl pyrrolidone The 5.0 sections and 
ethyl alcohol The 2.0 sections and ion exchange water The 48.0 sections [0088] Cyanogen Ink 
C2 was prepared like preparation of black ink Bk2 except having replaced with the pigment blue 
15 the carbon black (MCF88, Mitsubishi Kasei make) 10 section used on the occasion of 
preparation of <cyanogen ink C2> black ink Bk2. 

Magenta ink M2 was prepared like preparation of black Ink Bk2 except having replaced with the 
pigment red 7 the carbon black (MCF88. Mitsubishi Kasei make) 10 section used on the occasion 
of preparation of <Magenta ink M2> black ink Bk2. 

Yellow ink Y2 was prepared like preparation of black Ink Bk2 except having replaced with the 
pigment yellow 74 the carbon black (MCF88, Mitsubishi Kasei make) 10 section used on the 

occasion of preparation of <yellow ink Y2> black ink Bk2. 

[0089] It contained to the Inkjet recording head unit which shows the processing liquid A used in 
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the example 1. and the ink II obtained as mentioned above to drawing 3 . and the color picture 
was displayed using the image display device shown in drawing l which carried the elimination 
means shown in the image write-in means and drawing 5 which are shown in drawing_3 and 
drawing 4 , and elimination processing was performed after that. Consequently, without having 
flipped ink, having flowed or mixing a contiguity dot on a sheet (display medium), on the occasion 
of the display of an image, fixable is good and was able to perform good image display. Moreover, 
on the occasion of elimination of an image, good cleaning was attained by two elimination 
members, and the piece of ink of the elimination remainder was not accepted in the sheet 
surface after elimination. 

[0090] It contained to the ink-jet recording head unit which shows the ink II obtained as 
mentioned above by the processing liquid spreading means which shows the processing liquid A 
used in the example 6 example 1 in drawing 8 to drj.wing_9 , a color picture displayed using the 
image display device shown to drawing 1 which carried the elimination means shown in the image 
write-in means shown in drawing 9 and drawing 10 . the processing liquid spreading means shown 
in drawing 8 . and drawing 5 . and elimination processing carried out after that. Consequently, 
without having flipped ink, having flowed or mixing a contiguity dot on a sheet (display medium), 
on the occasion of the display of an image, fixable is good and was able to perform good image 
display. Moreover, on the occasion of elimination of an image, good cleaning was attained by two 
elimination members, and the piece of ink of the elimination remainder was not accepted in the 
sheet surface after elimination. 

[0091] If it removed having not used example of comparison 1 processing liquid A, the completely 
same display as an example 1 was performed. Consequently, fixable [ of the ink to a sheet ] was 
bad, an ink dot did not spread, it did not flow, and the color picture which an ink dot is mixed and 
may be satisfied was not formed. 
[0092] 

[Effect of the Invention] The image display device which this invention offers not only offers the 
high-definition color picture display corresponding to a network, but is equipment corresponding 
to saving-resources-izing or an environmental problem. By using the processing liquid and this 
processing liquid spreading means which contain a cationic compound as mentioned above, it 
became possible to perform a good display, without a sheet (display medium) flipping ink. 
Moreover, it became possible to clean an image good from a sheet not only with the fixable 
improvement to a sheet but with an elimination means. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline front view of the image display device of this invention. 
LQravy!rg„2] The outline side elevation of the image display device of this invention. 
[ Drawin g 3] The detailed schematic diagram of the image write-in section of the image display 
device of this invention. 

[Drawing 4] This schematic drawing from the record head lower part of the image display device 
of this invention. 

[Drawing 5] The schematic diagram to which the image elimination section 4 of the image display 
device of this invention was expanded. 

[ Drawin g 6] The block diagram of the image display device of this invention, 

[ Draw ing 7] The flow chart about a display and elimination actuation of the image display device 

of this invention. 

[P.rAwing. 8] The side-face schematic diagram of the image write-in section of the image display 
device of this invention. 

[Prsyying 9] The detailed schematic diagram of the image write-in section of the image display 
device of this invention. 

[ Drawin g 10] This schematic drawing from the record head lower part of the image display device 

of this invention. 

[Description of Notations] 

1: The image write-in section 

2: Sheet mechanical component 

3: Display 

4: Image elimination section 

10: Display medium (sheet) 

1112: Roller 

13 14: Rollex shaft 

28a. 28b: Flange 

15: Sheet mechanical component 

20: Record head unit 

21: Carriage 

22 23: Guide shaft 

24: Record head group 

25: Ink tank group 

26: Recovery system unit 

27: Nozzle group 

33: Support plate 

40: Blade 

41: Blade support plate 
42: Waste ink reservoir 
43: Cleaning roller 
44: Cleaning-roller shaft 
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45: Support plate 
46: **** spring 
47: Solenoid 
49: Rotation shaft 
50: Coupling rod 
51: Plunger 

54: Equipment sheathing 

55: Record head group 

56: Ink tank group 

57: Nozzle group 

57a: The nozzle for Bk ink 

59: Processing liquid delivery roller 

60: Container 

61: Processing liquid 

62: Blade 

100: Host computer 
101: Receiver buffer 
102: Control section 
103: Memory section 

104: Mechanical-completion trawl section 

105: Mechanism section 

106: Sensor switch control section 

107: Sensor switch section 

108: Display device control section 

109: Display device section 

1 10: Record head control section 

111: Record head 

1 12: Image-processing section 

[Translation done.] 
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